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[»#3t 1 ] 

^«*ffl&l«JtK:M«Illi:, l 

3 ] 

[iff #3® 4] 

iff^^BMaav^tifr-lciS^T, BtffH^ l (Dtiitlflfi; BTtBfc*m# 

S j& s r i: & "T S fiflS. 
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BUSH K^-f ^-®8&$:]&m-tZ>n?-v *)imT F Ttf) L D DM^tCtt, tffflBB& 
[ft^9] 

0] 

[» 1 1 ] 

3] 

'^xasfif-f ^^i/-r, rm^h u^^iE lt 2 ^ ^ winter 

1 4 ] 
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6] 

TFT©_h*tC«flgfit«:^-r«XSt, 
iafHtfflglgUilcffl 1 ©tlS^tSIIii, 

t f t <D±x izmmm & & is t , 
1 8 ] 

1 9 ] 

6tfM»:££l 8tf>V^*lfr-tC;j3V^ t&flB*«&»«B*ffc'#-<5X 
Stt, PPiD*£E/l&«Wrra^ 1 1 V/mi n &JtT*&£ ^ 

[»#«2 0] 
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$t*Uc, y-*^fcJ:t>>*W >M^&^J&lT£X@^ 

V-xfIC KH XHISfeitJtKy-^IR^SfcttKl/^XHJScfc^'V*^ 
&M«fcK:&^fcLDD|g««:jgjft't.5X@i:, 
t-f IB K << A - M .ft £ ^ f 2> n ^ -V * ;« T F T & t>* p 5^ -V * JU M T F T ife 

^citfgaH^v mj^ xtaft&^ffc-rsBrStT f T<D±%izmmmmmT°&2>m 

1MB Jf ISKfiKIK J: ic MltJg £ J&fc-T Slit, 

mmmmm<Dmmzmmmm<Dmfcmzmf&-t2>j:n£. 

1983 K9>f^- Eft Sr^fiJt-r* nft*^STFT©LDD««KlH:, tirSBBife 
TFTCLD DflJgc J; »j %W^SUn* nf$:##t «^«*7C*3^*in3 tlS ' 
.& 4*1* i: * * ¥«M*«*©ftMR;#i6. 
C»#3S2 1] 

BfrBtf 1 lV/mi nJK±T*«»ttiMf:xeT?**ii:S:W«ti: , r* 2 { s *fril 
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[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 

S) &JlV*T«]Rh9>5?;** (TFT) £«^^$K«#aBS*iTV^ & 
[0 0 04] 

J&^^V Mfcif) ^©S>b^^«^,EII^JCT FT$:/Sffl-r-5^^^$tlT 
[0 0 0 5] 

±ffiTFT©ffi»*mfcbTW:, Al, Ta, Ti V* 
[0 0 0 6] 
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A^^sm^ic^fbT, it^mMoM^^iiL, e^^e>^e^«@$:it:^ 

[0 0 0 7] 

o 

[0 0 0 8] 

02 6&cj^ &*>iz % t&fctt, *'Ttt3K©J»iaK:fev^T«dK'l|[*«— )feic«s* J: 

Bi^«s*ittc«), §u»#j¥<&£icfi£oT, m*©«ffi#iBr<fe»;, «M 

[0 0 0 9] 
[0 0 10] 

d © j: e> taajfe-e aigst & <k mmwti tm & t^\z 

[0 0 1 1 ] 

-Mi: bTsK'J -f 5 KftflglM 1 0 l±C7;^-'?A)!)^45ii4 102$: 
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3**3" o 

[0012] 

@2 7 izTjkhfemMtfni*. #ic«@4 i o 2<Dt%mz&^T. m—i&mmwMk 
tffifrfrirmmwutJimz&^T. mmtfmm* i o 2©sg»TSistcsy&# ( 
l#&#o , mmmitm* i o 3#«®4 i o zo^mrmizmm^ti^zt^ 

izMi&zfr&mmMfcm* 103 ommzxb t vr^m^. x a^^xb 

rjiy^iXj ttlUtv>S 0 02 7tcfcVATfcJu m*J&** 
X = X a -X b =^J 0. 6 ix m~0. 7 # migi:^oT^5„ 
[0 0 13] 

[0 0 14] 

^^«©#nii^o@E^i: it, xmmwoimm&mmmitJimizi: vrnm-ftm 

[0 0 15] 

£ Sl«-r -5 d £ & 9RS i: -5 . 
[0 0 16] 

[0 0 17] 
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&<t%-mzwnmt. tiM©^& < ^ i:i o ti 2 ©it t ^ 

[0 0 18] 
[0 0 19] 
[0 0 2 0] 
[0 0 2 1] 
[0 0 2 2] 

[0 0 2 3] 
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'IfflBHiRvKU ^X@«&S:Mt'5®iTFTOLDDfMS, illTFT 

itf IB K v A A - Eft & £ nft^I/iTFTfflLDD IC te, etfiB®^ 

[0 0 2 4] 

[0 0 2 5] 

[0 0 2 6] 

[0 0 2 7] 

[0 0 2 8] 
T F T <D _fc# IcttfBgflg & Tgtffr « II h , 

t9ffi»l©««©»'fbJ»;fc, KffiH»2©«ffiii-e^fifc 
©f^»l & £ c 

[0 0 2 9] 
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iff £ff nils _b izmmm zmtittzumt* 

la IB Ifeffc 01 £ '> & < £ * - & & 9 o X £ 2 <z> « « & * 5 X m £ £ m U , 
[0 0 3 0] 

.Liable fc^X «fflB«B&K±K:^«KS:^*r*XSttxytydras 
[0 0 3 1 ] 

W 1 1 V/m i nglt'feSih IT^S. 
[0 0 3 2] 

mm F^-f a -mm z> n^^^jvmr fto^ii:, ^*;w^j& 

y-*««;J3J:tfKl/>f >jS«&JgJ**rsXgfc. 
y -Xli, Fl/'f >M^fc <}: XtWiV - XM® £ t=. tt K £ * * * 

mmm£.iz&-ttit l d Dii^Mt§iit, 

15 IB K 9 -f /< - ®J& & J^JEft T & n ^ -V * ;i/ §2 T F T & p ^ * * ;i/ §? T F T ife 
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ItffBK^-f nf ^^;i/ST F T©L D Df ^cii, 4>&< £ 

tufa K ^ >f A -®{& & n * JIM TFTCLDD mm tC tt, tfffa®^ 

TFT0LD J: »J fcWV*«flre nl^#^t S*tt»7B*#»inS*l* 3 

[0 0 3 3] 

mmmmtfil lV/mi nJ^±T*&£ra^tX@T*&£^££#^£LT^& 

o 

[0 0 3 4] 

±KJ&J& £ tl fe AM - L C D iC-ft^l $ *l£ «^#^gtf>#IIIB&<Z>«i £ V X R§ 
[0 0 3 5] 

[0 0 3 6] 
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[0 0 3 7] 

ffc^fi* »4JR;««fc5*tt#», P 3 7 0, A#. 1 9 8 5) 

[0 0 3 8] 

±sa»«»ftHriB3aiM»^e>3&s«i©««cD«3itt. ^n^^s 
vat r««j rpg^j flre*>»j, ^©sBiii£©«^ift^£^e>mffi 

> Sfctt^^Ji^^lS-r&ttm&ffi-r. tot, rgg^j ^ r 

[0 0 3 9] 

®i (a) mmmmm oku^ kbd _ttc»tte>*ifc. $91:11111; 

Ml03mfc*i^bfeSEM (jfelta!«^-««») ^It^5„ IH1 ( 
B) JiSEM^K©«^;HT»S. BI2 7 tifclUbT, »s^biK<z)jeu&»Ji 
X###JC/J\^ (X=0~0. 0 2/tm) ttttftlStfBf 1 JC^S tlT ^ -5 . S 

[0 0 4 0] 

[0 0 4 1 ] 
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[0 0 4 2] 
[0 0 4 3] 

. i^©^s^iSbfc 0 fit, mmicmmmitmm(D^u-y r ^mmvr 

[0 0 4 4] 

W ^#2 i:^#4 T^«flt^ra©*4ffJCJ;S5iyji**X(7)Jt^$:ff ok„ 
[0 0 4 5] 

[0 0 4 6] 
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St 


(V) 


(mA/tfc) 


(m A/cm 2) 


(V/min) 


±fM$ffl 
(sec) 


3£«EEB*IH 
(min) 


(sec) 


X(//m) 


1 


35 


1 


0.027 


0.5~0.6 


3765 


0 


3765 


1~2 


2 


35 


20 


0.541 


13.8 


122 


0 


122 


0.45 


3 


35 


100 


2.703 


87~430 


7 


0 


7 


0~0.02 


4 


35 


20 


0.541 


13.8 


128 


15 


128 


0.62 



[0 0 4 7] 

fcfc, ^frSOSEMiK^ttHlTffty, *ft4CSEM«»9JtttH2 

[0 0 4 8] 

[0 0 4 9] 

[0 0 5 0] 
[0 0 5 1] 

) te, l~2 0mA/cm 2 T^Sri:«LV\ i£5fctf>«^m^ ($J 

0. 3mA/cm 2 H) £ Jt^T*£ V*««Hifan*&<5 0 
[0 0 5 2] 

*JEJt#l/-h (#fe^r^^fe fr JtC_t#$1±S«M) tt, 1 lV/mi 
n&±/#£L<tel 0 0 V/minJ^Jti;Lfco MtfCt£&<Z)«EE_L# I/- h (*& 



1 4 
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10V/minig) £ JtjgebT*^ VN 0 
[0 0 5 3] 

[0 0 5 4] 

[0 0 5 5] 

fioitft £ l r mmwutm z m®, l r=. a m - l c d <d mm m & m 5 iz^t . 

3 3tiiF7>f A- ITCMO S IsIS&^r^U, 

[0 0 5 6] 

05lCfcV%T, nft^l/STFT 5 0 4 fcg? ¥«tt&3£"r S^ttftBllR 3 

7 6 (3KU>f5 K) -tic, »«IKft«rtg&tm (r;b^^^A) **e>fcs*« ( 

[0 0 5 7] 

TgP««£«1i GttfitlRS 7 7). J:gp«@S:W^*@3 7 9 fcLfcfi&SMgfcftS 

8 2#igtf£>*lTV^ 0 

[0 0 5 8] 

II«i3 7 9 tLttt, ^i§MAM-LCD£f£$gt-£<Z>^&*U;£l 

& ifcfcterti (Ai-Ag^) mzttmtsft&fcMm 

[0 0 5 9] 
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mvbtifcmm&myt&tf&^T'&Zo m$&mmz30kft- (6 5nm, 9 5nm 

, 12 5nm) jgy, »*Kft*#tt^TH-*ft H L/RJ? 5 0 n m©»ffiilft 

WSSMtStlfcfro &mi£J?tt 3 0 n m, 6 0n m> 

9 0 nm^jiot. 
[0 0 6 0] 

El 2tCH5i^^^itU-4 0 0 0{CTM5tbfcif£l|l$:j*t/£c 5 5 0 nmtC 
fcttSWiigJ?: 3Onm0»MB2. 6, ttMMF : 6 0 nm©R3tHtt4 
, ttSJRJ? : 9 0 nm<Dm.ytB.lZ4. 6 T&S Zl £ #0 1 2 £>&#fcjh,& 0 « 
LTffiV>S^lC^H^l®^ (5 5 0 nmlCfcttS) tt3JSUl* 

[0 0 6 1] 

0 5tiili«i3 7 9^Kl/>f>ti3 7 2 SrrfrLTWiSiV h U 

kk>i«4 i 6 tm^mzmmzfrr^&tf. mmnmt. k 

[0 0 6 2] 

J:»JM$tlMIi5:ft5i»fl:I5:li*i:bfc«i3 8 2 
[0 0 6 3] 
[0 0 6 4] 

immm 1 ] 



1 6 
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[0 0 6 5] 

*fcOlC, S«3 0 1 ±lZ~fmmilVrmtmitt/ V Ziym3 0 2 a^50~5 
OOnm. ttmtfilZl* 1 0 0 n mtf>Jf:£ K^f£Lfc 0 gfl*ffc5/ U =2 >|g 3 0 2 
att» S i H 4 tN 2 OtNH 3 l:If4^i: LT#$g£ 4"l£> %<£>T*& »J , 
SM^tg^S: 2 5atomic%J^_h5 Oatomic%^pi:^Sj; ^icL^o *0>®l. ^ 
^#H^^rT'4 5 0-6 5 0 °C (D^MM £ J£ b , IftMi/'J3>I3 0 2 a5: 

[0 0 6 6] 

§ blzmtmitisV 3>ffi|3 0 2 b^l00~5 0 0.nm < f^ttfHCte2 0 0 
nm(Z)/?£ tC^U (Hariff) £20~80nm(D 

[0 0 6 7] 

•eLT#^7- 1 3 0 6 5 2fM 5, 6 4 3, 8 2 6#lC 

fil k: &a t £ * s © -e * c 

[0 0 6 8] 
[0 0 6 9] 
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» S i H A £.N 2 0£.frt>ftmZft2>^itmiti/V nym-V&V. ^XT'li 1 0~ 
2 0 0 nm, f t Kli5 0-1 5 0 nm®f (S3 (A)) 

[0 0 7 0] 

^ttl3 0 3, 3 0 6C!)iSt, ffitt!3 0 4, 3 0 5 <Z>-80 * 
;W§MfcM^£^tf) Sg9l/^h7^? 3 0 8~3 1 UMUfe. f LT, 

2~3 14S:Mbfe. CKBXSTMi, ^- h^^M 3 0 7 UT^tf>Ttf>?£ 

mmizv yzmtia-tztctbiz, *D?t«BEtt6 5 k e vicfg^b^o fSttMKiasin 

U ><Z>8&&. 2X1 0 16 ~5X 1 0 19 atoms/cm 3 ©^HlC-r^©7b^^ 
L<, rr-ei* 1 X 1 0 18 atoms/cm 3 i: Lfco (S3 (B) ) 
[0 0 7 1] 

mivmrnms 15^ & (t a n) -em- 

f&L&o M^T> T;V^-^A (Al) 5:±^ilt6l2 0itl3 16&, 
lOO~3OOnm0j|S(:^bfe„ (S3 (C)) 
[0 0 7 2] 

fit, «2©SS*Jlj|&Xy^>^LTBe»3 1 7£7£J&L£„ *£|jfr09<Z>« 

mmstifi&we&vit. s&ic, ^ 1 ©tti 3 1 5 tsig 3 1 .7 ®±}:f 3 © 

SM1IR3 1 8 >#;b (Ta) T'100~4 0 0 nm <*HJ6Wett2 OOn 

jaLTfc«*>fcV*. (S3 (D) ) 
[0 0 7 3] 

#ac, l/^h7^^3 19~3 24 MU ^1 ©#«^^^3©^«m 
<3D-8P£x*/^>^|&£bT> 1&i&jftte&Vmi& 3 2 5 , pf^^;i/iTFTO 
y-hS»3 2 6, MtV N U *xm»<D>f'- hmM3 2 7 SrBMftLfe. fcfc, 
itl3 2 8-3 3 0tin^^^;i/MTFT^^^M^C±fcabTJ3< o * fc. 



11-3091809 



#3£ i 1 — 05 3 424 



[0 0 7 4] 

±fafg i <z>#«ii (TaNi) nm2<Dmmm (TajK) ©i^^cf 
m^mtLx, vx^y (b 2 h 6 ) &jg^T>r;*"> k-^s? (^h> >f*>>f 

>^ , 9>"r-s/a>j»*e j fc^v^) ^»imbfc. si?a>©»jn»«tt5 x 1 o 20 ~ 

3X1 0 21 atoms/cm 3 (#lMMfflX& 2 X 1 0 21 atoms/cm 3 ) £Lfc 0 fbt, jtf 

uytfmnmzWitiii*titc.p ++ m®3 3 1. 332^1^ (H4 ca> > 

[0 0 7 5] 

3<Z)Xi|SlC;J5^T, l^'X hVX? 3 1 9 — 3 2 4 £ bt^- 

[0 0 7 6] 

l/^h7^^3 19~3 2 4 SBl*lfet, lrfcK:i/^h7^^3 
3 3 — 3 3 8 SrJgjfcLfc. itiSnf t^MTFT©^- MEIfc«:JgJ*"f Sfc 

3 9~3 4 1«$tlt„ hSB^3 3 9. 3 4 0lin"f^3 1 
2-3 1 4 tf)-g|5£M&£ <fce>lC7£j&bfco (04 (B) ) 

[0 0 7 7] 

7£IC, l/i/'X>7X^ 3 3 3 ~3 3 8 &^lfct, frfclC h VX? 3 

4 2~3 4 7 Mbfc t Ui?Xb7X?3 4 4, 3 4 6|j:nf t^^TFT 
©4*- hBB«|3 4 0, 3 4 1 fcn'1fi«©-flPS:«^^Tf^fiRbfc. 

[0 0 7 8] 

fit, £*tt*&7cJR (#^J6«nM±y» £1X10 2 °~1X 
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1 0 21 atoms/cm 3 (*H3BS#9Ttt5 X 1 0 20 atoms/cm 3 ) (DWk%ZX*ffiMl'T?£%jE.M 
3 0 4~3 0 6jCn + fi3 4 7~3 5 3 l:Mbfc„ (g[4 (C) ) 
[0 0 7 9] 

r©XjglCfcV>T, hVX^ 3 4 2~3 4 7 hiii 

!3 0 7S:i7f>«U ?Sttl3 0 4-3 0 6©-$S:Iffi$tfct, V 

[0 0 8 0] 

l/^h7X^3 4 2~3 4 6 $:iiU MiV h U ? *tg{&<Z) n 
^;VlTFTil&6?gftl3 0 6 lCn3!&tf#-t£^M^IIi (*HiMt*ti'J 
» &*ftrr*xe«:ffofc. re> LTirffBn~«!c© 1/2-1/1 OcA^S 
(M^S^JCtt 1X10 16 ~ 5X10 18 atoms/cm 3 ) T* U > tftfcEN £ *l n 
3 5 4-3 5 7 ZW>mLfc a 
[0 0 8 1] 

^.(Diin^it^f- bmmx'U^nr^mmm^3 5 8 — 3 6 0 zv&^x 
mm , v$>z>fc#>teMhxML3c%.te^ B <au mi:«3 5 9, 3 6ot^$n 

Si^^n'fiT^SOtC^l, 3 6 1, 3 6 2 -e^£ *1-2>«C& (n"+n ? 
) I8fffin~««3 5 9, 3 6 0«ky%^iSfV^S"ry>S:^tfn ( 

S5 (A) ) 

[0 0 8 2] 

?&IC, 1 0 0 — 4 0 0 nm^Hilii3 6 3 ^^XTCVDit'S i H 
4 , N 2 o, N Hg^If^i: b fciftifl: i/ 'J □ >IT*^ I fc„ zcDmtmfcis 

[0 0 8 3] 
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•V ! -T--)im. Ztz-lt^tfy F-9-- v;i/T--;i/S (RTAi) 
Utf^H^CtfncfcV^ 3 0 0~6 5 On, Ktt4 0 0~5 5 0^ nt'tt 

[0 0 8 4] 

3e>&C, 3~1 0 0%©^C^$:-g-tf#a^cfi > r\ 3 0 0—4 5 OXZX'l — l 2 

fc^oTfc&V^ (05 (B) ) 
[0 0 8 5] 

«SttftXS.&jRA.fee>, -»«j»*JR3 6 SCDJiJCO. 5-1. 5Amj¥©Mra 

tt*iR3 6 4 zmi&Lfro mmmmmmms e 3 ^jgrottiftflgs 6 4 fc-c&sat 

[0 0 8 6] 

h*-;t/ *l> V-X@li3 6 5~3 6 8 ^ Kl/>f>SB*R3 6 9 — 3 7 

>BB^3 6 9 £3 7 Ofc^— K»fcLTJ8R3;h,T:^£. AffiifrSS^IS, 
W&ffiZffi&mMmM3 7 3, 3 7 4fc|iaH8rK:j§MfcLfco s^ltv%&^ 
#:*£&JfiMT Ti^lOOnm, T i *<£&T)l$. — ^2*1^3 

OOnm, Tiil5 0 n m£x/\°-/ ^StliilTMUfe 3 JfffiBj£(Z>3!fflK 

[0 0 8 7] 

tfettiftifti/'Jn^lT 50~5 0 0 nm (f^ftriC&2 0 0~3 0 0 nm 
) tf> J? L£„ ^yi/^-S/aVlS 7 5li^7X7CVD^S i h 4 

, n 2 o. NH 3 fr*>mm2nz>m4twnt$>vnym. ^c«siH 4 , n 2 , nh 



2 1 
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[0 0 8 8] 

JflS[«e*IR*JC:«l&S*l, 3£«&2 0 0~4 0 OTJlCflDa&UTfctttf, ^CDtK^ 
[0 0 8 9] 

„ MAH 3~ 1 0 0%©2fcig£-g-tJ#H$Ct£-e. 3 0 0~4 5 0ttl~12 
[0 0 9 0] 

-eotfe, ^*»fli^&*s»2©«i8rj|ftiijiii3 7 6 ^i ^«©jsstc^L 

, BCB (^>^^D^f» fOTtSIil^T^S. W8MKllSJR&M^ 

>rs Ffcfflw 3 o oTc-ettfifcLTjg/fci/fc. 

[0 0 9 1] 

h y &5fli«£tc£v^ «2 CD»IBIj|ift»K3 7 6±jc 

&1K1R3 7 7 fcEMRUfc. jfifttlR3 7 7 &T;i/ ^ A (Al), f^V (Ti 

) , (Ta) ^^jatinfeTcsRSfciivx-rn^sr^^^-rsK-ei o 

0~3 0 0 nm<Z>J5tSlc^b&. ^ 2 <Z>MISHfi»JR3 7 6 ±JC|fc-fbS/y 

n>JR^©*ft*HE£ 5~5 0 nmMbt^<t £©±fc^Jfc^SS6lBtiS;©af 
itt^§ri:^ifc 0 ^«»fll"e^bfe»2©JBISr«5»|R3 7 6 
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[0 0 9 2] 

mmmt t^mmmu^m^-t^un^mmt state, 2 ©Mra^mic 

[0 0 9 3] 

#ClC % III 3 7 7 ©^jgtCittftSi: «fc »J 1 0 ~ 1 0 0 n m (^8F*L<« 
15-7 5 nm) <0J?S ©»«^fcj«3 7 8 fe^Lfc. *£%M?l*anKIK3 

RMfiifefciR3 7 8 i:uift7^5-^ii (r^/^^-K) tfm&ztit=. a 

[0 0 9 4] 

H#7±o. 5 H&z>£vizmffiVfro -ei/T, 

1113 7 7#JgjSSjftTV*&2£S&»ttJC«U Ii!3 7 7^i 
tilbt, (UtmA-IgmA) ©fl£afc«ifcS:a&Lfc. 1. 0 

mA/c m 2 ~2 0. 0 mA/c ni 2 ©IH{cOTb^3!)^, BiSift^ fcfi 1 ? d £ 

[0 0 9 5] 

*HIMTi±, lft0SifClOOmA©iil5:SU #tfc#IS!&fc U ©*BEtf 
5:87-43 OV/mi n£L£„ »**©I^Si:»*i:©ia©«BEttSiftlli© 

v£&o££z:5 t^7ife 0 #Hil&#&©»*B*fbxgBSfiafej: 7 ^-e&o fc. 

[0 0 9 6] 

dOJ^KH/TEIl JCa%LfeJ:^lCjglRK3 7 7 ©M${I®lCttJ¥£ 20-3 
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#5p i 1 — 05 3424 



[0 0 9 7] 

V>„ ^om-S^mmiZS 0 — 1 5 0 nm L<&5 0~75nm) iitSi 

DLC (Diamond like carbon) fel«titfaiJ^$:ffl V^=fc&V^ 
[0 0 9 8] 

i2©IW!3 7 6, Ay is is my V£ 3 7 5 IC Fl^-T>@2^3 
7 2&CJt-t53:y#? ®it«§3 7 9 £7£f&b£:o H 

m«@3 so, 3 8 1 te*ti?nm&-?z>m<Dmm<Dmmmm-v&2> 0 mmnm 

3 7 9-3 8 1&, ^igM H w^fi^:■r^^^c^i^#«Jl$:Mv^, SS* 

, 0, Al-Ag^) &«irvixtf&v*o mfli^igM^^^^Si:^ 
sfciMc, Wttk4y&V2± ■ XX (I TO) Jg£ 10 0 nmODg^iC^A^^S 

[0 0 9 9] 

r<Z)B#, Bifi3 7 9 tIH3 7 7 i:^HWbl3 7 8 ^^bt 
M&o£«c3 8 2##8M8S*&Jg#Lfc. 
[0 10 0] 

iipft^;i/STFT5 0 1, nft*^STFT 5 0 2, 5 0 3 #7£j&£ *U 
MiV h U ^XEJi&fC&n^^l/^lT FTT'^SBfT FT 5 0 4*>7£/&£*l 
&. (H5 (C) ) 
[0101] 

CMO SmffiVvT-vZlimT FT 5 0 1 ft^MII(5 0 1, V 



2 4 
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#32 1 1 — 053424 



-^5 0 2, >ffi«5 0 3#^*l^ftp + M^T^j£2*l£ 0 

[0 10 2] 

nf ^^;i/STFT 5 0 2{:(t ft*MI«4 0 4 > V-*M*£ 
4 0 5, KK>Ii4 0 6, *VT?'V*>VB& i mm(DftmiC 1 Lovmt£4 : 0 7 
•tfmmZtlf=.o Z1CDB#, V-Xfl^c4 0 5 > Kl^-f >M^c4 0 6 tt-^tl^tl (n 
"+n + ) fg^rag/fcSJx, LovfI^c4 0 7 lin"fIJ|!cT^m$tlfec afcfc, Lov 
«Sc4 o 7tt>^- hBBMti:^«Pfi*.oTm«S*ifc. 
[0 10 3] 

nf^^;i/STFT5 0 3Ctt, f t^;i/MI^4 0 8, V-Xilt 
4 0 9, KW>««4 10, *LT***/b^J*M«©®«£Lovig#4 1 1 
a, 4 1 2afeJ;^Loff^i|!c4 lib, 4 1 2 btfJgj-ftSflfc. Zltf>B#, V-^fl 
igc4 0 9, Kl/>f>IS«4 1 Ott-ttl-^n (n"+n + ) £#U Lovf|(4 11a 
, 4 1 2a|in"fi, Loff^^4 lib, 4 1 2M£ (n"+n~) «T*^$ 

[0 10 4] 

®iTFT5 0 4CH fY^;«i^4 13, 4 14, V-J*M$C 
4 15, Rl/>f >1gl£4 1 6, Loff^Igc4 1 7~4 2 0, Loff^^c4 18, 4 
1 9lC^bfen + M^c4 2 1 #7£f&£*lfc 0 :i(Z>l$, V-^4 1 5, K U^f 
>fl^c4 1 6«^tl j rtln + M^^^^tl, Loff^4 1 7 — 4 2 0&n"M 

[0 10 5] 

KHSUT#IB»«:^"rSTFT(Z)*3tS:«aMfcL, ¥3**16«©»fmtB;i3J: 
tl&Cj&£TLDD^<Z>IB«£JI&e>1*, Lov««*fettLofffg«fefllv^W 

[0 10 6] 
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1 1 — 0 5 3 4 2 4 



[0 10 7] 

i/>f >««©«iB^iE«UT=¥'vur©^8&*iRr^i 8 0° ^bsfctf). h 

[0 10 8] 

nft^MTFT5 0 4 te<£;r^«^gMt£SmLfcW5iV MJ * * 
®*&, -^y^U y^®& (-9->^*-/bKlffll&) JCjgLTVA£ 0 BP*>, t7t 

*£fcT?ffi*:7««£»fts3:£5iUTV*5., K9>f/t-EI»©LDDlE«J: 
»; fc<E^2ilgtf> L D DIIE5: L offfK^il LT/lV%S 3 £T% y«SM# 

721 it*7mffimzi&ffi?&±v}mizmMv&&z£.f3mmz$ftx^& 0 

[0 10 9] 

^-V*;b:g3 — 7 fi mlZtt IT n^-V*;i/§5[T FT 5 0 2 <£> L ovflllge 4 
0 7©fi$ (£) &0. 5~3. ft^ftjcttl. 0—1. 5^m^t-tl 

fcf&V^ n^^^^MT FT 5 0 3 (Z)LovfgJgc4 1 1 a, 4 1 2aCDfi$ ( 

«i) teO. 5 — 3. 0 fim^ fS^WJCfcj: 1 . 0-1. 5 # m, Loff^4 11b 
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i 1-053424 

, 4 1 2btf)S£ («) iil. 0 — 3. 5 *em, .ftSfl&lGttl.. 5-2. 0 n m 
^ftUi&V^ i!TFT5 0 4 jCfg^e>tlSLoff^4 1 7—4 2 0 

(ffi) &0. 5-3. 5 yum, f^HftlC«2. 0 — 2. 5 #m £1rn\X& 

[0 110] 

3£>{C, pft*;i/ST FT 5 0 1 li@Bl^ (t;i/777>f» &{C7l?/&£ 
nf^*MTFT 5 0 2 — 5 0 4 (;>t;P777>f» Kf 

[0 111] 
[H««2] 

^fi&f^K-TftXSSrSiWrs. HefC^-TJ:^^, 0 5 (C) <Z>^«*<Z>«« 
lc*fU BifaK6 0 1 &Mt5. SfllflRS^SR^OBB^lttJcttJKy^^ K» 
Hg##<J8V*&*lTV*5. #faflff©£«6 0 2lCtt, l^fl6 0 3 il, 

ftsy&jb**. ^<z>^, iit©^:ii^6 0 5 ^Au m±m (Bar* 

[0 112] 

[HM3] 

STFTtC««5StlS#Jf*JI©ffiCD*^K:oVxTH7S:fflV^TI!igi"rS. fcfc 
, H7©WilS«3ttt^Jfi«l*eSi«bfe^l8XSK:|3&o'T, HiiftR3 7 8 t: 
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1 1—053424 



[0 113] 

mmmitms i szmf&L&b. tiwt^sx/<-t-7o 2-7 0 4 & 
m&irz. mmmmmtLxit. j $ f, jkut^ k, jku^t ^ kt^ f, 
t?u;k bcb (Ky^/i/tu^y) fr*>miitit=.m$:m^z>z.iitfT*gz> 

7 5 £:ry^>yLT:3>#* h*- U 1 £111-0)**^® fit 

H7 0 5$:MtS o fcfe. Iiii7 0 6, 7 0 7 liiit5g!|0f 1®B 

[0114] 

Z.O LT. Mm 3 7 7 £®Hl«i7 0 5#|M^fl:§|3 7 8 ^^ITlfto 
fc^tc:fcv%T^if^*7 0 8^^$tlS 0 ZL©<fce)lC^/<-if-4 0 2 — 4 
0 4 fctgtfSZlhlCj:^ 1113 7 7 tffliit7 0 5-7 0 7 £(Z>f^T*2B£ 

[0 115] 

[0 116] 

T^-rW :7V h 'J ^ XltOlI V h 'J ^? X |sI8&(D n f t ^ ;i/ 

mt ft Kmmznzu&^A&m&mmz-D^Tm 8 zm\<^TWimirz> 0 
•t&£z?>t.X'£<m—x2bz><Dx% z.£x<Dm&&m3 ~ 5 xmizmmzn 

TVS§„ tot, ^MMT'ttll^l hM^s^o^tc^SLT^^^ff^r 
[0 117] 

k^K^xmrnmrnrnxtzzTs^-v- 8 01-803 zmi&-?z> 0 mm 
mmmt-Lxiz. >Ku-r^F, jkut^f, ^u-t^ft^f. t*v;k bc 



ffiliE^ 5 !* 11-3091809 



#3* 1 1-053424 

) 

[0 118] 

SMfcK8 0 4 Srf^tS. tetS. 8 0 1 — 8 0 3 HmhfrBftlZlZm 

ffcjg|8 0 4 te^J&^tl&V^ (08 (B) ) 
[0 119] 

5 5:x^>^LTa>^^ h3ft-;i/£7£jE&U mMM 1 i: H— ©*m*eifffg« 
i8 0 5 &Mt5. Bi«i8 0 6, 8 O7ttiftSglj0li(DBI 

[0120] 

ziohx. mmms i i i:Biti8 o s^ks o 4 &/Mti&ofci 

^IC£^T^#^*8 0 8#7£j&£*l£ 0 ZKZ)«fce>lC^^-^- 8 0 1 — 803 
SrttWSitJCJ: »;> }«BI3 7 7 £SiSi«4i8 0 5-8 0 7 £: <Z> IS £ 

[0121] 

[0 12 2] 
CHJgM 5 ] 

7^r -f h UnilS^iWM?:, 0 9 <£>_LIIn0£:fli V^TIftty!'^" 
S„ ft, 0 03~0 5tf)iSr®lt^0£#/&frtt3£#>, ^ii©^$:ffiv> 
Tv\£ D 09 (B) t^fA-A' tc»ofcWr!B*aitt. 05 (C) IC^ 

[0 12 3] 

ih[0 (b> it^(D±izmmm. mmmmzmte2bt>-&r=.v<mzrt-t±-mmT*2b2> 
. 09 (a) icfc^r> h gets 3 4 i mB£frT^te\<^f- bitmm* 
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4$sp i 1 — 053 4 24 



I3 0 6i:it V-*M^>. Kl/>f>««, n~mmX'tjt^ Loff MMtfmi&tt 
*iTv>5 0 9 o l «y-xi3i^3 6 8 tm&ms 0 6i:©n>^^ hBP, 

9 0 2ttKl/>f >SB^3 7 2 i:^fi!3 0 6 H<Duy$>7 hST*&S„ 
[0124] 

09 (B) icfci^T. H*TFT©J:Jcj±*ffiK:R6«^bja; (rrtii 

H^Lftv%*«, ®5 (o (ommmitms i 8 M§titiii3 7 

7£, #W^^illC^^^4x-5®^S^3 7 9 — 3 8 1 #7£f&£*iTV>-5„ -fc L 
T, 1113 7 7 £Wmmm3 7 9 t**Miftl?:^ltl^§i^t'^ 
JI3 .8 2««^S*i«. 9 0 3 (i K >SH3 7 2 i:Slii 3 7 9 i: 

onyx? h^PTfeSc 
[0 12 5] 

[0 12 6] 
[0 12 7] 

mmm 6 ] 

[0 12 8] 



3 0 
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1 1 — 05 3 424 



1 ozm^xwtm-tz. mi o <a> ic^r, i o o utmmmi tmmzv 
TffjRsnfeBHTFT-efey, i o o 2 urate -r 
sanKRr&s. illioo2ttiivh^xni^i{ctt«u ft 

2 ©jgraaeiMs; 1 004, ;^yM-^a>n 0 0 5Km?bnfc.ny* v v 

*-;i/l 0 0 6 $:ifrLTn=Ey 4 m&$:&%.Z>nm$&l 0 0 3 £:g^urv%5 0 
[0 12 9] 

r©j:^icis^vh u ^xms^o^iitcfeVAr, zi=eym^^^.^nmBt 
1005 &x-/^>^-rsxS^i^Mi:^So 

[0 13 0] 

010 (b> leaser, 1 0 0 nzmmwi ammzisTftmzftfe'm 
iTFTT-fe'j, 1 0 0 stf&wm^(D-i5<Dmmii\sTm^&mmmT*%>z> 

. JttflSJRl 0 0 8 liWiSiv M> ? xm&<Dftmzikxm&L. l 0 0 9r^$ti 
S««tcfev^r**l!ll 0 10 fcflMfcB&l 0 1 1 l©itll 

0 1 ottMtwsi 0 1 2 £mmzmmztiz>mmmx*&z> B 

[0131] 

f IT, ^©SMMIl 0 1 0tt$2ffll«ll 013, Ay*//<— >a> 
Ml 0 1 4 fc:tBwe>*ifc=i>#* h*-;i/l 0 1 5^Ltn=E>tfe5:^s 
ttStitl 0 1 6 tiibT^S. CItf)B#, Ml 0 0 9TttHtll 0 0 8, & 

ft^i 011, &ttl£i 0 1 ot453>r>tAW^^So zKDziyryV 

^tciot, mmmi 0 0 8 tftn 010 ^^«5te5jcsgK5sn*fe«), 
iiii 0 0 8^tffmi 0 1 6 n&mnmizmmznzo 

[0 13 2] 

10*91:010 (B) <DM&*nm-tZ>Z.£X. XSSS:^tii:ft<3l 

itim &.=i ^ >*^icig^-r & 3 £ # Rfig t. & s 0 

[0 13 3] 
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[0134] 

mm £<Dm<D&m&*^ #> z>t^ &> (D&ffi saw tc^er 1 i*m^2> 0 

[0 13 5] 

y i 0-2 o onmfcDiii, r zxizMitmmmzm&v. $ ^icug^imc 
mmmi 1 o 2$:Mt5„ igi 1 (a) x&i 1 o liimiiiT^s. 

[0 13 6] 

romftsmugi ioi &mmmmm3 i e ^M^r^^-^AmT^sit 
ffimn<D®M&zii$toz>Ay •7TM£VTmm-*z> B z&mitmmwkitmv&z. 

ffitc. JiH £^tf!!<»Jgl "ettS'f&S'y 

te^XmtmtSsV nymilltS i OxNy ({IU 0<x, y< 1) -e^t£;ft£ 
[0 13 7] 

mmmomm&z ells *r % «t v*. 

[0 13 8] ? 

h*-K<Di&&,%:mM£tz>r~to\z, mmm<Dmwmim> mit 
mmm<Drt*--yy*misTmi 1 (b> ommn^r^^. «mtm 

o 

[0139] 
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4#¥ 1 1 — 0 5 3 4 24 



[0 14 0] 

to *i»7^f^Vh^^Sf(t V~^M^ffl!llg»mS&l 3 0 1 

. ?- bm^mmmmm® (a) 1307, y- bm^mmmmm& (b) 1 3 
1 1, ^u^-v-^ms&i 312. mm*? b v ? xmB& 1 3 0 6 &^utv*5 0 
v-xm^mfflmmm&i 3 0 1 M/^x^tss&i 3 0 2, u^ji^y 

#®g&l 3 0 3. Ayyrm&i 3 0 4, if >^>; 1 3 0 5 

-So bm^mmmmm& (a) i 3 0 7», $/7M/^*ia»i3 

0 8. l/^l/S/^Mi&l 3 0 9. A»y7 7llIJ&13 10$:ix.tV\S 0 ^- h 
##Sf!f!Mr®i& (B) 13 11 %H«|3Q!#^Tf** 0 
[0141] 

ZLZLVi/y h l^X^HM&l 3 0 2. 1 3 0 8 i$mmnj±tf 5 ~ 1 6 V (ft^ 

e^icttiov) si&wtscMo stss&jc ^*>tis n 3^ *;i/ST 

FTtt05 (C) O5 0 2t^$tl5tM3il/t^S„ 
[0 14 2] 

L"</l^>:7#iaj& 1 3 0 3. 1 3 0 9. Ay?Tffl$&l 3 0 4. 1 3 1 
Ott. iitffiiil4~16Vtli<&5)i)\ M/^^^UfS&ilH^lC. 0 

5 (C) tf>n^"¥*;i/§?T FT 5 0 2 fc^tfCMO S IS!i2&#MbT V^ 0 

[0143] 

-y-y7Vy?®JBil 3 0 5 teggi&«jBEaU 4~1 6 VT'feS^ v-x 
MSUci: F U>f >fg«*« J R«^--S_t. *ymWLm*i&ffi-tZ><&mtf&£<Dr*. 135 
(C) CDnf •Y^jl/fT FT 5 0 3 §^CMO SlIIii&# ? j5iL v C^<i5 0 0 
5 (C) T'ttnf t^;i/STFT l^®^;* *lT V>#, HIRKl^^^U > ^ 
ES& £ "T £ 1$ ii n ^ <¥ * T F T H p * * JVM T F T £; & M fc> T 
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[0 14 4] 

Bi7b'^7@%i 3 o GitmMmmtfi 4~i 6 vt^u, 

LDDH5t (Lovig^&SilBLfc^flttg) b<, 05 (C) © 

nf^^^TFT 5 0 4 $:IiT FTi: ITffl^Sr t^Ii LV>„ 
[0 14 5] 

lift, H3~H5©Wrffi*80£#JStfi*<&fc«>, &Jiv*TV*S„ 
[0 14 6] 

*XI3J&1 4 o l j£SE h) MMMlilfti 4 0 2ii, te-*(v-;*)*MS8 
lliiei 4 0 3 T?«J*3*i5. Mm*? b V ?XEIJ&(Z)MiT FT 5 0 4 lin^ 
^;i/STFTt^y, MiaJcK^feixs K9>f A-iaHttCMO siaft&Hafci: 
LT«J*S*lTV*<5. jfeS OF- h) MifrEIi&l 4 0 2 (V-*) IR 

iglfrms&i 403 tz*ti*ti>f- hii34 1 £ v-xie^ 6 8 -emm-? h y 

?*Elii&l 4 0 1 fC§N^£*lTV^ 0 F PC 1 4 0 4#g8K3*lfc*8PA 

ffiAflg^l 4 0 5^b Fv-f A- EfJ?&©Am*^^T'(Z)^@B^l 4 0 7, 1 
4 0 8#tgtte>*lT^.5„ 
[0 14 7] 

[0 14 8] 

#ISi6«T?fcJ:TFT©*SttJf (IBM) fcftSfgttMSr^-rsxSKioVNT 
Ell 5 Zm^TMW?Z> a **f, (*H««T?tt^f9^S«) 150l±f: 
2 0 0 nmJS0gffc»fl;*/y n»gt4STtIl 5 0 2 £ 5 0 nmJ?0*SR 
¥*£#jg| (*^I«TfH:*I«5/»j3>R) 1 5 0 3 S:^^U^V>T^^ 
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#3* 1 1 — 053424 



[0149] 

4 &#Mift¥##Bii 5 0 3<D±mizmf&-t& 0 zL^mm^sm^m^mit. 

-V>T)\y (Ni) JEWMC%, >f)\s*?-*Jl± (Ge), «(Fe), J^V^K ( 
Pd) , XX (Sn) , IS (Pb) , (Co) , (Pt) , M (C 

u) , & (Au) , t^^ttmtfi&Z. (HI 5 (A) ) 
[0 15 0] 

[0151] 

&ic, *g|Hfc<z>xgic$fc&oT4 oo~50 ot:tiiiii®«Hi«: 

frW *iS&fll#J^ 3 *fcffe* 500-650X; (^b<li5 5 0~5 

7 0TC) t4~12H0 (&£ b< &4~6B#|S) GDlfcgtJS&^o ^HSiM"? 

5 5 owAmm&mmmzn^. m&fs:^m»m ^mmmxim^w^ 

1 5 0 5 SrJg/fc-r*. (HI 5 (B) ) 
[0 15 2] 

VyifJimtftOo 5 0 5©^ii(CT^^i}fiiIi 5 0 

6 5:150 nmCDj|$MU /\° # - ^ > <fc ygBPflSl 5 0 7 Sr^-TS 

U>) ^^Dt-^X^^^f^c rcDXjgiC £ y 1 X 1 0 19 ~1 X 1 O 20 atoms/cm 
3 ®IIt'J >&"^^>f v% l J 5 0 8^fifcStl&„ (015 (C) 

) 

[0 15 3] 

tI#H^tpt4 5 0~6 5 0TC ($J£ b< 1*5 0 0~5 5 0TC) , 4 



ffilE^ 5 ! 1 1 1-3091809 
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1X10 17 atms/cm 3 J^T, JftKttlXl 0 16 atms/cm 3 jc £ ^{g^ 5 ^ 
£#T*££o (SI 5 (D) ) 
[0154] 

f bt, ^^^^1^1 5 0 6 ^y3!'J>^1 5 0 8 ^ 

1 5 (E) T'ttlSttll 5 1 0 Z-^LfrmmVT^ft^-bK *«_hic^m<Z)?S 

&m & nmz^m-t %> r t. km t> $. x & & v*. 

[0 15 5] 

J^±<Z>cfce>lCLT^£*l£?S'J£JSl 5 1 Ott, ^^^^-r^M^TG^ ( 

«fcy^5SLTsu. fsmmi 5 i o^izm&ir&MMrtm&mmiz. ixio 17 

atms/cm 3 J£*T* Jft b< ii 1 X 1 0 16 atms/cm 3 T?& 
[0 15 6] 

*H^M©^^> H^Jl-S^vx-rtiO^ii^gfilcM^^-ti: 
ZZ.£tf-aSffiX3bZ>o 
[0 15 7] 

[HffisM io] 

mi 6*m^Tmm-t2>o ^mizimm^i 0-24773 s^&m immm 
i#^0 9/0 3 4, 0 4 i#ic*f/s) izmmzfrt~&ffi*m^2>o 

[0 15 8] 

£1\ S« (^JfeM^ii^^xa^) 160 1±{C2 0 OnmKOlfttlt 

^ya>it^sT«i 6 0 2 £ 5 0 nmm<D}mis.¥m<bm a^mmmxit 

1 e 0 3 ^n,mmv^xmmmizmmt^ B mz, nit 

i/y3>It^j;§?^?|6ill 6 0 4 & 2 0 0 nm©i$ICMU ^PgPl 
6 0 5 ZBf&-tZ> B 
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[01 59] 

o 6 s:^ts„ MMrtm&mm 1 6 o 6 ggpgp 1605 tfi&m-z 

«3&«JSE76*tt, — y^T^/ (Ni) JSWMCtu m-fA (Ge),«(Fe 
) , K^WJ* (Pd), XX (Sn) % ffi (Pb) , =3A;i/h (Co) , 
(Pt) , ffi (Cu) , £ (Au) , fc^ofc7C3R#fcS. (01 5 (A) ) 
[0 16 0] 

SFSs* x A y * if ic <fc *J ftfcft ?c« T* & 6 «j|g (#Hd£M © - y * ;i/ JR 
[0161] 

*g^b©X5g{C5 l c5ioT4 0 0~500tt'l H^lS©iiiiii: 
fi^> 7Ki}l£ll^£BftIi£-fr£:^, 5 0 0-6 5 Or (f*l<»5 5 0~6 
OO'C) t6~16Hn (#£ 1,<&8~1 4B#H3) ©j»«3ffiSff^. #§&66M 
T?fct, 5 7 OTCT-1 4H0©iM^I!^ H&ngP 1 6 0 

&iatttfaifimvitm&,ft¥m<*m i^mmmx^m^myv n>m) 1 e o i 

3 ft £. (HI 6 (B ) ) 
[0 16 2] 

vysfjimzfto. ^mmmxa, ft&ZB&Lt^xvmMmi 6 04 ^^<d 

iiTX^fcbtl 5^{C«-r^7d^ (*^J6#lT?l±U>) £«J-r&X3S$:<?T 
V\ 6 0 5 T5«ffi U l X10 19 ~1X1 O 20 atoms/ 

cm 3 tf>mgT- U yZ-gtifv* U >4fflg«l 6 0 8 £7£^£ 0 (016 (C) 
) 

[0 16 3] 

#CIC, gSR#HSCi*iT?4 5 0 — 6 5 0"C ffitl<tt5 0 0 — 5 5 0°C) , 4 



ffiSE^ 5 ? 11-3091809 
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~24H^ (ff*b<»6~i2nra) ommmjimzft^o z.<D*k#kmxmK. 

tt, 1X10 17 atms/cm 3 J^T, 0* KlilXlO 16 atms/cm 3 {C * T'&ffi-tZ Zl 
£tfT*£2>. {Ml 6 (D) ) 
[0 16 4] 

*l/T> 7^^«6iH 6 0 4 £|&£L£^ V * U 6 0 8 5:% 

£icjfc*ji&< &o\zhTrt9--ytn£ft\^, fe&m i 6 i o zmz>o is 

1 6 (E) t'ttOTl 5 1 0 Sr-ob^ElatLT^&v^ ««±&c^$t<D?S 
-ft Jf £ HI B£ ^ i" £ £ £ -g- o £ t? * V ^ „ 
[0 16 5] 

&>±a>£z>lzLTMmzftfeft&mi 6 1014, &^t*%j£k-?Z>MMftm ( 

^tc*$:U >(Z»!f v Z U >^ffljc«fc »J|&£LTfc*;. 6 1 o*lca# 

i-^ife^7C^©a^«> 1X10 17 atms/cm 3 J^T. ftt. KiilXlO 16 atms/c 
■ 3 T*fc5 0 

[0 16 6] 

xmrnmnmrn*. mmmi~9(D^?n<Dmf&t: : b&mizmfr&£> j & 

[0 16 7] 

imrnw ii] 

[0 16 8] 



3 8 
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— y ^T^JRfllti, 1X10 17 ~ 1X10 19 atoms/cm 3 (f^tfllCte 5 X 
1 0 17 ~1 X 1 0 18 atoms/cm 3 ) £&§ 0 
[0 16 9] 

^SI^fT^c 00 — 1 1 5 OX! L< 1*9 00 — 1000 TC) £ 

U &3lB#Htil 0#~ 4 1513 (#*l,<tt3 0#~1BSM1&) ttS, 
[0 17 0] 

H»*K:;i3V*T, 9 5 01C3 0^©HI«Lffl*ff^. iCDXSlC J: *J ^Hr^¥## 
[0171] 

0 17 atms/cm 3 J^T, L < it 1 X 1 0 16 atms/cm 3 £ £<D|fett, 

Sttl&^iatSli:^ TFTCjgttitbtffl 

[0 17 2] 
[0 17 3] 
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df$5£ i 1-053424 

[HJSm-2] 

«i: IT 8 0 0-1 1 5 0 <, CCD^SlcW±e)5S^$:ffl^-2>™$:MV%S^^ 
[0 1 7 4] 

mBB:<Dmmit2 0—1 2 Onm (ft^#JlCte6 0 — 8 Onm) 
[0 1 7 5] 

1 1 5otc m-t u< «9 oo — iooo ^c) ^su^rai* i o#— 4 mm 

[0 17 6] 
[0 1 7 7] 

5 0 — 1 5 0 nm (fS*lftlC&8 0 — 1 2 0 n m) £ & £ £ 3 K M 
[0 1 7 8] 
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[0 17 9] 
[0 18 0] 

faffithT {iio} mzmirz>z.}izmm>vmfr 0 *&mAtfx#v hmmi 
. 5 timvm^mffi^Mzmmizmmisfcffi^ a i o} mizMfotz>\m%t 

[0181] 

*ttiHAli«^r©#««S«««LT^"rS*§afi[#S:HR-TEM ( 
[0 18 2] 

TCharacterization of High-Efficiency Cast-Si Solar Cell Wafers by MBIC 
Measurement ; Ryuichi Shimokawa and Yutaka Hayashi, Japanese Journal of 
Applied Physics vol.27, No. 5, pp. 751-758, 1988J iCfE^^tlfc Tpianar bou 
ndary j tfeS. 

[0183] 

-tiBflfcfcKiAtifcf, ^-mwmmzten&mR. nm^mm^m. #$c&twist 
m& & z wis *l ti s o r © w k: *«m£t & * * v a o 
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[0184] 

mizfa&m G&n®tcMtfciiii) & <i i o> fUT-fes^, {211} 

£ 3 A ^ ;* - # T- & »J , xmtf&is^&l£&&&<D8.\i*'fo9iL'V2b& zttftob 
4xT v*«5„ 

[0 18 5] 

fcfjfctfcjk BP*> {2 1 1} M#T'fe5^ilMbfc. 
[0 18 6] 

10} T-&3*§1§}\ {111} irJc^jS-rsft^tt^jfe-r^S: e iit-^i:, 0 = 

70.5° <Z)B£lCZ 3 CD^j£i|&#h&£3£#&£*lTV^ 0 
[0 18 7] 

#*sic*&7o.5 o ©MTSlit^y, -e^^&roiga^tt {211} 

[0 18 8] 

e= 38.9° ©BHCfciZ 9 ©Mfg:!K#^^S^ ^©«3&ffi©*gS«El?- 
[0189] 

[0 19 0] 



4 2 
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[0191] 

*fc$e>jc, 7oo~ii 5 ovt^o-m^umT'ommmnm (*mmm^ 
©^axscDtjrtfe-e^Rift^^teicffiws tir s ^ t & % * ^ * ^T*fe^>c 

[0 19 2] 

Zl©^PI5iS[©^li«^Xlf>^lii^*T (Electron Spin Resonance : E S R) 

ic <fc -o T tr y®m<DM ttei xmftz o Jg^T* tt#^M©#§gx@lcfi! o T 

*lfc$g||«>> U n ym<DX\£>mm\*'J>& 5X 10 17 spins/cm 3 J^T 
(#* L<tt 3Xl0 17 spins/cm 3 J^T) £ fc^fllg IT V\&„ fc£U 3 

[0193] 

3>i?:CG S (Continuous Grain Silicon) £P¥A»T?V>.& 0 
[0194] 

CGSfcW-rSffi*tt#fflJKAlCj:S4#K¥i 0-04 4 6 5 9#, 
0-152316 #g?l 0- 1 5 2 3 0 8 # * fe tt4#J8¥ 1 0-1523 

o 5 ^(Dmmz^m-tntt&^o 

[0 19 5] 

<TFT©*ft#ttKiBrr5*nji) 

#£J6«©*£ttJi & J3 V* T F T te, MOSFETIC EH*"* S « A# ft S:^ L 
feo #ffiJKA#ttfebfcTFT *gttS©0US£tt3 Onm, MMMMK© 

Mill 0 Onm) 5b^^lC^-r^^7 r -^^#^>tlTV>So 
[0 19 6] 



m£E4#¥ 11-3091809 
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60~100raV/decade (f^#J&C&60~85mV/decade ) £/Jn£V^ 

(2) TFT(DMfti&m<Dt%mtL&z>n&%)^®mm u FE ) n^**/i/ 

200~650cm 2 /Vs (f^lftfCli 300~500cm 2 /Vs ) , P^*;U§?T 
FTT*100~300cm 2 /Vs Oft^lftlCtt 150~200cm 2 /Vs) £jz%\,\ 0 

(3) TFT©«Smffi©#B*i:fcSL£VHB*JE (V th ) N^-V*;i/M 
TFTT'-0.5~1.5 V, Pft*;HTFTt-1.5~0.5 Vh/h£V^ 

[0 19 7] 

[0 19 8] 

immmi si 

, IftWc&Ef 1 7 £mv^„ 
[0 19 9] 

HJ6#9l fcHSlOIlCttoT, 04 (B) 0D4KJK£^£e &jc, 04 

X h7X^ 3 4 3<Z>fSfc> l J JCgll 7 (A) (CaRi" J: o teWX. h^X^ 17 0 1 
&MV^£o KPt), i4 (C) T'lipf^^MTFTiii:Sli^TlltJ:ei 
fCl/^X hVX*£fgttTV>£:#, 01 7 (A) T'te p **W&G>i&18>1tm.i* 

[0 2 0 0] 
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■^^;i/MTFT(Z)p ++ |gi|Jc3 3 1, 3 3 2(D*»JCfc.y >#*fln'S*u' (p + 
n + ) ^gcl 7 0 2, 1 7 0 3#?lMftS*l£. P ++ fI^lC^^ *i5 P M£ 

[0 2 0 1] 

#CfC, 1/^x1*7^^ 1 7 0 1, 3 4 2. 3 4 4~3 4 6 £fifc£Ufcffe, Hi6 
«1 ©0 5 (A) tHiCiSt'JXOiiXl^fi^ £©XgtCJ:y n~~1fi 
«3 6 1, 362, 354—35 7^«Sft6. (El 1 7 (B) ) 
[0 2 0 2] 

#cfc, £&Mi<z>Bi5 (b) tim^ic. »fl&sftfc*tt%7£ifc (y>*fe«jj? 

4 5 0~6 5 0iC, L<&5 0 0~5 5 0°C. rZLTteS 0 0TJ, 

4©|ffl©»«t3SS:ff5ri:Jc^S. (017(c)) 

[0 2 0 3] 

mzm-t&o &n^fb©fc»<z>s»&«xgK:;fcv^ y^ic^-s^y 

tit*i^A-^^Mt, v - x * fc w: k >f > MJUc tc * * n * y > 

[0 2 04] 

Si:, MIHttcffiv^M^c^tf^y * y >^xgfc&lfcta&;ifc#T?£, li 

[0 2 0 5] 
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[0 2 0 6] 

zmmm i 4 ] .. 

01 8 zm^xwim-tz* ^(DJim^xitmrnmi tmmx&zox. 

[0 2 0 7] 

^Mi©x^^«eoT®4 (b> ©^$r#«g>„ *mmmr*te.*<DW: 

m*mi8 (A) iZ^-t. friz. l/^h?X^ 3 3 3 — 3 3 8 S:^L-t, n 
~«^5:Mt5t«)0y>©ii!lDXi?:fiei o ^#t«^Ml©EI5 (A) CD 
X=g£M*an?&V^ @1 8 (A) ICfcVNT, 1 8 0 1~ 1 8 0 3 X^tl^U^ 
tt, n~fI^Cn~~M^tC*B^-r5 U >t>mffiZtltMm-V2bV, 1 8 0 4-1 
8 0 5liH^TFT©LofffH|Jc^^§n~M^T^-5o (018 (B)) 
[0 2 0 8] 

r^CiC, l/^h7^^ 1 8 0 7~18 11«U 04 (C) 

T-u >&8san-r& 0 z<dztmk& vismmizv ytfffija&tiitmm 1 8i2~i 

8 1 8^^$tlS 0 (01 8 (C) ) 
[0 2 0 9] 

zL<om*> mmwi ©isic^otss cb) jsikoxs 05 cc 

018 (C) ©X@^n^^*;i/MTFT©p ++ MJgc©^PlC=foy >#»j&03*l 

sj:-5Jcrtitf» niMi 3©yy # y >^xs&*T^££#"^tBT?i&s. 

[0 2 1 0] 
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[0211] 

[0212] 
[0213] 

[0214] 

£1% ^J6«l©XSJCtaEoTH4 (B) ©^£#3., *^ffiltiif©t 
m$:Bll8 (A) JC^"f" D #ClC> U^XhVX^ 3 3 3-3 3 8 ?:^L/T, n 

XjgfclWC^V*. 018 (A) iC&V>T> 180 1~1 8 0 3TfatSnSl« 

n"M^cicn"M^icffi^-r-& u >^»in$tifeis«T?fty, iso4~i 

8 0 5ttlfSl TFT CD L off 1K«i:«;*n ~««t1?*> S 0 (018 (B)) 
[0 2 15] 

l/^b7X^ 1 8 0 7~18lUMU 04 (C) £P?Pfifc©&# 

T?y v&afttofs. 3.©xsjc«fc y^m^cy >#»fln3*i;MB«i 8 1 2-1 

8 1 8*«^JEftS*l«. (01 8 (C) ) 
[0 2 16] 
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[0 2 17] 
[0 2 18] 

[0219] 

[0 2 2 0] 
C^J6«1 6] 

xmnrnxiz. mmmi £i*m&z>jmmmxT f t zftm-tzm&iz-D^x 
m i 9 zm^xwim-t&o &*(Dj:m£xizmnwiiimmx$>z><Dx, 

[0 2 2 1] 



11-3091809 
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mmmi<DJimizm^xms cp) <DW&*mz> 0 fit, mzn?-^ 
*)\sMTFT<DV-hmM&£T$z<Dm(bmffimMzmi&-tz>o 01 9 ca> k 

£V^, 1 9 0 1, 1 9 0 2(^1^ 1 9 0 3-1 9 0 5(inf t^;i/ST 
FT©>f- hlfiifeg, 1 9 0 6&gHCp^*;i/§5TFTtf>y- hM&7£f£1-£ 

[0 2 2 2] 

h7X? 1907 — 1911 £7£j&U HfiM 1 0)04 (C) <Z> 

1912—191 8#7«£;ft£o (019 (A) ) 
[0 2 2 3] 

IklZ* l/^Xh7^^ 1 9 0 7-1 9 1 U^Lfet, I^^'^hYX^l 9 

1 9-1 9 24 &7£J&U pft*;i/STFT®y- hBB^l 9 2 5 fc^f -5 

„ -eit, ®4 (a) nmmoy^-v^uz/^mv. p ++ iii 9 2 6, 19 

2 7 £7e?j&-rs 0 (019 (B) ) 

[0 2 2 4] 

#UC, l/S?X hT^j' 1 9 1 9~1 9 2 4 SBlSUfcft, 05 (A) Hmm<D 
^#T'J>?:tttS. Z\<DmtUJim.lZ^ *J (n"+n~)I|(1 9 3 0, 1 9 

3 1 «fc n'~"1H« 1 9 3 2— 1 9 3 5jb^^$tl-g> 0 (019 (C) ) 

[0 2 2 5] 

zwmz. mnmiojimz'&^Tms (b) as (c 

CMOS@SIMt§pf^^MTFT(Z)y-^I^J:r;Kl/>f> 
[0 2 2 6] 



4 9 
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[0 2 2 7] 

*mmm*mmist^M&. xeje^aHtJcfc*;* mmmizm&mizm 
«snfe^«ftflg«ic^*ns^«*7c*©»s^M«i £ ten 

«SrmfiOfc»-&C!)«»»a;*3B©SlWtt, 05 (C) OiMW&fOtt 
[0 2 2 8] 

[0 2 2 9] 
[£%ttf 1 7 ] 

[0 2 3 0] 

*"T, nasMi©xejc«oTH3 (d) (Dvtmzmx. &mwi 6<dxmk. 

^ot019 (A) JC^-T^JB&WS. *»Jt'ttr0tl&@2O (A) JC 
a*"*", fefe, 020 (A) iCjg^fc^&EIl 9 (A) £Bf— 
[0 2 3 1 ] 

l/*;* hVX^ 190 7-1911 SrBfe^L/fclfe, 05 (A) fcRT**© 
M^'J >&»flirrs. i©»jDXSJCi:y (n"+n~) fl«2 0 0 1, 2 0 
0 2 JS itFn~fi«2 003~2006 ^/SStl-S. (02 0 (B)) 
[0 2 3 2] 

#ClC, hV** 2 0 0 7~2 0 1 2 pf "V^MT F 

- hBBi»2 0 1 3 Sr^-TS. f bT, 04 (A) £ stfn > &$£n 
U P^ffiS^ 0 14, 2 0 15 S^-TS. (02 0 (C) ) 
[0 2 3 3] 
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Z.<D%k\*. HJ6«1©XSK:«oTBI5 (B) $m<D3imi£fi*L\*. IS 5 (C 
»#, CMOS0»S:»j«t4pf^*fl/aTFT0y-^I«fi < J:tfFl/>f> 

[0 2 3 4] 
[0 2 3 5] 

fcfc, xeiB#©3£ffcJcJ:»;, «*SF«K:$SttJSK:?g 

ye.S 0 Lfrb&#£>, ^^3«*fS«c?>^K«r«i*tBt*3E*> &«;v^(Z>t?, 
«&^«Sbfe»-&<Z>*»»3ai*3i©ttWtt, 05 (C) ©*3t©SiroS:*©** 

[0 2 3 6] 

[0 2 3 7] 
CUSfcM l 8 ] 

[0 2 3 8] 

HIMl©XgiCtotS3 (D) ©*KJ1R&#S„ fbt, ®4 (A) 
011 (pf^*MTFT®y- hSB^i: p ++ M©MII) &ff*>"rfc. 



5 1 
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04 (B) £mmZn^v*)\,mT FT(D¥- hBEii&fc<fctf*cate©^IBi&g& 
Mt5. 02 1 (A) T*&04(B) ilptf— ©flF#&MV*TV*5. *BL 

, pf^*;bSTFT tteZMmzm^Tte. l/^l>7^^210 1l:Ml 
T. t[Cpf^^;HTFT(0^- h!Bij«£:&£^ttlBl2 10 2 
[0 2 3 9] 

#ac, l/yxm^^Lfcii; 0 5 (A) £: ^©^frr* U >£»nr 
5. ZKD^&DXiglCJ: U (n~+n~) fl^2 1 0 3~2 1 0 5 £ J: n "fll^c 
2 106~2 10 8^|SSns. (02 1 (B) ) 
[0 2 4 0] 

7£lC l^X hVX* 2 1 0 9 — 2 1 1 3 HJfeM 1 ©04 (C)0> 

2 1 1 4 — 2 1 2 0^*3*15. (02 1 (C) ) 
[0 2 4 1 ] 

?£lC, l/i?Xh7X^2 109~2 1 13^im mtclZVVT. 
?2121~2126 £7l?f£U pf t^;i/STFT®>f- hS2i^2 12 7&f 
figfS. l/T, 04 (A) £mm<D0kftT*tfUy$:W<Ml'. P ++ I«2 128 
, 2 129Wt5. (02 1 (D) ) 
[0 2 4 2] 

ZL<»m*. mi&Wl ©XldoT0 5 (B) ^©Xg^T^tfcE, 05 (C 
CMO Sm9&*]&m-tZ> pf^^^TFTOy-^TOj:^ Klx-f > 

[0 2 4 3] 
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[0 24 4] : 

[0 2 4 5] 

[0 2 4 6] 
19] 

*^«6«lT?tt. £fcmfc*X@JB/3n?TFT£f^^S»^fco^T 
Hr&XgK:^v>Tfcm~©^fcJBv^;ri:i:*r*. a&ft-****fi&7Cill 
[0 2 4 7] 

*?\ mmmi<DJimK^xm3 (d) ®^«i&#t, ^ut#ii 8©xgtc 

^oTB2 1 (B) KlaVrttJB&ft*. *^tttz:©tl?:®2 2 (A) tC 

m?* 022 (a) icM^£f3F#J±0 2 1 (b) tm— ©«f-3t**s. 

[0 2 4 8] 

#ClC % b^h7X^I:|?ilfci, iffclCl/S?;* Pv** 2 2 0 1 ~2 2 0 
6S^J*U pf J ?^;VSTFT©^ i -hieii2 2 0 7^MtSc fit, El 
4 (A) fcH«©*#TJtfO:/fcS&ilIU P ++ Ii2 2 0 8, 2 2 0 9 
S 0 (02 2 (B) ) 
[0 2 4 9] 

l/^'X h7X^ 2 2 1 0-2 2 1 4 B4 (C)©X^^|hI^ 

©&#T?y re>bT, Kimc'J>m^«2 2 15~ 

2 2 2 1«$^. (02 2 (C) ) 
[0 2 5 0] 
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zomz. mmmiojimz'&^Tms (b) u&ojmzfijuz. ms (c 

P ++ Ii2 2 0 8, 2 2 0 9©3§8§PJC=foU >*^*n$n-5 i^iC-rtlli, §&5£M 

1 2 0 >f v z v y ?zt n & ft z> 3 1 it of fg -e & & . 

[0 2 5 1] 

j&t-sigs, ^M#5^£S5an estate, >f- hmnmz^v^yyhTft&mo) 

[0 2 5 2] 

[0 2 5 3] 

[0 2 5 4] 
CH^M2 0] 

H]6£MK 1 5~1 9 tC^Lfe^XSMT'ii, nft*;i/STFT0^-h 
[0 2 5 5] 

5 4 ffiSE#¥ 11-3091809 
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[0 2 5 6] 

#S§t3J! IC £ V ^ T T F T <D?SttJB £: & £ IC *3»7t;i§ 
SS^tS^ n'fligc©^, n+m®<Z>]&f&. n—ffi®<Dm&, v ++ M®<D 
4 o0Ig^IT^S o lot, r<Z)JiR#£^;tfc^$gX^;£ttT 
^2 43l*;#*>y, HJfeMl, 1 5~1 9{3lfe©ttf ©ifi©6Sn'*>5o 
[0 2 5 7] 

[0 2 5 8] 

[0 2 5 9] 
[HJSM2 1] 

*HJ6«T*ti, hSTFT»CjBV*fc»-&jCOV*TSllilI"*.5. 

IT FT©i^ M^l© h hSTFTt ii^— hBJi$£?£f£Jitf)& 

5 (C) tc^Lfe«3ii:^:^<M*S>lLtc^SL , rSi9!S:ffv^ ^tf>tf&©g|$#& 
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[0 2 6 0] 

®2 3{CfcV^ 11, 1 2«-etl^tl^"7 h l/^^@^5:MtSCM 
OS|Sl!|Opf^^;i/iTFT, nf^^;i/MTFT, 1 3 «if > ^taS& 

^MfSrift^;i/iTFT, 1 4ttBf-7hy^^llIi5&$:Mt5nf ^ 

[0 2 6 1] 

ifefc, 1 5iipf^^;i/STFTl 1 6(inf^^;i/gTF 

T 1 2<D¥- hMB. 1 7{inf ^^^/iTFT 1 3<Dtf- hfBif£, 18lin^ 

t^^TFTi 4(Z)^- hmmx'&v. mffiwiT'mmisfe'f- hmmtmv 

[0 2 6 2] 

•e©±i:{i#TFTi l ~ l 4 ©iSttJS (iSffiJi) *«^fiRSti6. P^*;i/ 

MT FT 1 1 (Dffi&MlZit. Kl/>f >ffi«2 1, ^**;i/Jgfft 
[0 2 6 3] 

*fe, nft^;i/STFT12 0?gttIlCH V-*fIigc2 3, Fl'-f^I^ 

2 4, LDD«S (Z:<Z)«-S\ Lovi^2 5) , ^-Y 2 6 

[0 2 64] 

nft^MTFTn^^ffiltCtt, V-Xlf2 7, KU>f>IB« 
2 8, LDDli (Z.<DM£<, Lovf^2 9a, 3 0 a&tf Loff^^ 2 9 b, 3 0 
b) , 3^*;W6?J&^c3 l#JgfiJfcS*l,S. 
[0 2 6 5] 

nft^;i/STFT14 0ffiftI{:it V-XM3 2, Kl/>f>flg« 
33, LDDflJgc (r©^, LoffM*Uc3 4~3 7) , f^^«Ii3 8 
, 3 9, n + f|54 0^MS^. 
[0 2 6 6] 

4 1-4 5T^3tl§lfeiI{i, W &MttiZ.LD 
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D m ® * "t Z> S m (D tc «> I Z $ ft X V x 5 „ 
[0 2 6 7] 

&>±<0&Z>lZ*$&mZ&X*lfmT FTlZttmt$ftZ>tfhJ*tf- hMTFTf: 

[0 2 6 8] 

[0 2 6 9] 
[£SJ6fll 2 2 ] 

LfcM&iz^^Tmw-tz. ^mmmit. mmmuz&^T. m^m^vziym 

, ^t=.ltZ\ft^(D^± (Al-Ag^i) 4$&fflV*ftl*&V*. 
[0 2 7 0] 

hffi«£mfc*<fc3K:5!«3ft, mm*? b VtrxmR&J&tit, 
;t-@^^^f§nf T FT^LDDfll^Cte, HiTFTOLDD 



5 7 
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[0 2 7 1] 
[0 2 7 2] 

immM2 3] 

H%"SffiX*3bZ> 0 IftLTSIMOX, Smart-Cut (S0ITEC*± 

(D&mmW) . ELTRAN -V / >!«^*±(Z)lB«t0 &£(Z)SOI^K 
£ ffi V \ S Zl H =fo 1? & £ „ 
[0 2 7 3] 

[0 2 7 4] 

<5o -?-©M£B[2 4 IC^-To 
[0 2 7 5] 

EI2 4 (a) tey^-r ^ h y ^xse l^y w<z>imj&is-e&£o 8 
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